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(57) Abstract: 

PURPOSE: To provide an apparatus for realizing a high 
precision process for manufacturing an LSI. 

CONSTITUTION: In order to monitor process parameters 
in a semiconductor manufacturing apparatus, a gas 
analzer 23, an optical waveguide 7 for measuring the 
temperature of a substrate, and an infrared radiation 
detector 8 are installed. While the monitored results by 
the above are fed back to the process parameter, 
manufacturing is performed. The monitored results are 
processed and data about deposition film thickness or 
the like are obtained. On the basis of the data, a 
plurality of processes are managed. Thereby a stable 
process can be provided, so that the inspection process 
and the inspection frequency in the various kinds of 
process, e.g. a CVD reaction, are reduced, and the yield 
and the operating efficiency for manufacturing a 
semiconductor device are improved at the same time. 
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arasu «4 omrnm 2 9 &iMP&[£g 3 1 *>to© 

[oo64] vxtomm-oT ;urfu xj*vm*M:<miz 
msizB-te 

[0 0 6 5] IHg5CDttS«8S:SjafiaElCJ:oT#«), 
Z(Dj&^4 (DWgg&mzKtl-t £ Uf'^SO) . 
m&5ZlxmW2MzmAL Uf-^Sl) , ^r.* 

Uf»;^S3) . ~©¥!!»r©y;i/:JU X 20 
A&EI5© (A) lzm?tflxlZ^2ft<D#*ffi)&Zmfe 
L Uf'y^S3-l) , ^£&.g>7-*-*S:fE!&S=l£« 

3 o u cx-r ? ^ s 3 - 2 ) . m^cDimm 
i$iz& mmm3oiz%3mLxtb2>m*&m&m<Dm 

9 tca^f-S. (Xf'y^S3-4. S3- 5) . 

[0066] ±tmmmzBmtf&fr-ot-Wr£!. 30 

[0 0 6 7] ^ff^ABWfiffetfWL Ur'V^S 

8) , &&Xaizx£^-*UTft}fO¥^Te> Ut^v 
XS9) „ 3©7Ml/:3'JXA$:EI3 (B) tc^f„ 3© 

<DB&am*rxmm u^ysg-D , m$mms 40 

-vXS9-4) , ftffifflttftMl Ufyys9- 

5) . mtitjmjmmm Ur^se-e) , a® 

Uf-^S9-8) , SffiftNIRS Ur>y^S9- 

9) SriWfU #*3«LT^<. 3©*©S*£_b£igl 

f7^S10) , £4©&H3$ft2 8J:»j, f&2(D ! <m 50 
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£81 3^lTV^7D-3i/hD-7l 9, 20, 

u-ry^s ii)„ -eur, )M5iJSHtt*&& 

Ufy^S 1 2) . £©ffl*<»Miftt*&*£<* 

4x^>#a-tcti, wi4<Dmmm.2 9iz$tB*>L<ii.w& 

U-ryXS 13). 

[0 0 6 8] f3MH£e3 OfCli, ±I3ti®S^^ra(CK 
-r£ffi$8©<*fc<b-f, «*©iS«K:W*&*ft«©iifi!tK 
^#*©»S*S*9«0i©rt**fc XD-fex^# 

[0069] ~© «t e> fc«istanfc» 1 ©satewtc «fc*i 
«, 05 (b) icsttsnng. sgijft»*i@#&i<if*3 

Uf-y^S9-2) ©iiy(cffi£S»£ Uf77"S 
9-3) SrfT^ifctiBTiBlffeS. 
[0 0 7 0] 3^&e>frl5©J»R*©^^LTJtlR 

[007 1] CVDii«^#©S£«2rt©# 

[0 0 7 2] CVDfiJfc|Irt©#*©i|Hj«tCOV* 

«HttMS>**<^Mxfc«^, ^©MS©P*3^$:^L 

[0073] Hic^fAm mas^MSg 

©^tg*S#i«LT^ 1 U^4 ©^K©^^« 
1 1, 1 3, 2 6, 2 8ftHHfc«. ^«mBSWft 

$3OT4©SmSSH, 2 6, 2 8i:^iSgl 

2, 27, 2 9&, &2o>wmimi 3RXjm^Sl 

[0 0 7 4] *mmT*lt, jeSffSra-KDv 

^jiaasi tcvD i as«2©2o*ve ) flteRs^sfis: 

BLttK eK.tfn-KDyj'Kfflltl SrloiiCVD 
SJSfflf2*^Kfes#^f>, n-Kay^W9»ii:C 
VD)gfc?ff2©flfitcj®ji||ffi©K^^$:^o^^i:*, X 

<^gM 2 > ^Sg^J 2 14, lyg^J 1 HtR&C V Dsgjg 



(10) 

17 

[0 0 7 5] miltS i V3L/\&£(D!m#g&4 6(C 
^SISSr^-rSCVDiSScDeBif&BI^T'&S. ^© 

mwi*2-o<Dmgmfrt>&v, fgi©K2*t4 11*^5 

^e>¥*£tt*&4 6 zm&WzmA-tZt-SbcDa- Kp 

y*JE8ire&»A j|S2©jeS«l4 2ttCVDSl»flrr 
feSo I0 2O0S$«4 1 < 4 2H >f-SA;b^"4 
3T?KHjJ&4xT;)3»J. »£te*^JEtC-CK£«f4 nc-fc 
'V h£*Vfc$t Jt£«4 1 tem&tfy?* 4 ICioTH 
£{C§|^*U ®K4 6tetf- hA)\sZTA 3 &iILT,Kf5 10 
«4 2KU»ASft*. CVDfif6W4 2tdaeSjK 

>74 5JCJ:oTjSK»C«fc*l.S. 
[0 0 7 6] &J&MF4 2(C«^K4 6£»?-£fe#>© 

»©9>:7fc-*-4 7, 4 8, 4 9Sffl^fc. S«4 

■fey*5 3*f8g£*l£. 
[0 0 7 7] iS«<Z>iSaES:iig-tSfc«>tCS3eH 
©*6#»«5 0 fc«W, SlgJffiJCjfflgLT^©^?: 

»fiu ¥#ttg«4 6*e»©fflHitftft*ttu&trj: 20 
■jtcfcorns. 50 ©*,?-:£©*«£, # 

s tinbiz, %mm& 5 0 i$±ima> ^-vh5 2 t-s 

yt-#-4 7, 4 8, 4 9©fStC{±, /^51«*£ffig§5 
1 fCT«ffiS*i&aiS®3tS:*y h-fSJfittt 5 7 &is@ 

30 

[0 0 7 8] #SS8tWT?tt. J:»JiBSa<fflKS 

tBS«fc»»CjRJMI»»»5 ltCS/U3> (Si) 7 
* h#W:*--K«:J8vvfe. ZWSR^-ti, 1.2AmJgHT® 
Wt&0ft&&i:ti&tt&fflBc&&Z>a S i <?xn&££tti 
4 6 £ LTm^t=M&. S i V&wmmiffiBLt.®. 

miz i o rsEft-rsfc e>©assto£*<ffliii: 

;^£#i&Kicflc#Lfc^©T*, zeBafrf-fefflv^ifc 
T-S i ?x/\©7£^&^ifWS#Brfg{c&£ 0 12 8 {CO. 
9# m£##flft£ L£i§lir©S i fXAfflS(M$ffl!ai 40 
&#l4&7jrro 3 o o^e, 5 0 CCOlSffltCfcVvT, 

s i jfctmmnm <maat\) 5 1 zm^t-Wr&t h g - 
c d - t e wmmm\^m^t=.m^(Dum>m^m£M 
<m£zmfeLtffitvt=.m%k*:B-to coHg-cd- 
t e mmmmio » mam&zma?&mm&m 

$rffll^=fo<Z)T'&^>o 09 (b) tC^-tiolC, 
«©Hg-Cd-Te fifcWfflaOH-Tt*. M*®W 

#i£©f2S&^tt, m^imoMfrb-fftTLtooiiz 
MU 09 (a) (C^1"J:e>tCS ifRftMtt*ftl&&JStrt 50 
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[0 0 7 9] &KUi*©RfciSKLfetfx/NfiS8:ff*r 
t fe*£HI £010 (CSV*. fcfcli&gO . 9 M m©#|Hig#) 
©S ijWMSttt*^ G&Kit) 5 l Srfflvv ffl*Ws«:0. 
63£LTf83£Ufc#&, tfx/\»C«fc&t* 3 OOTC^ 

5 o oic©$gB(cfcvNT± 5t:©^M$gHp»gT©agiil 

[0080] *im#§ 5 1 &e>a>ffifttt. as 1 ©$n$gK 

1 ©|5^S5 8{C^5$tl§ 0 
[00 8 1] 5 3©a®(C«M5[©^«*f 5 

4, 55, 5 6im*wvt*>tixto*)* -t©m*tt«2 

©^^S6 0fCA/Dn>A-*^&jiLTA*34x 

•So si£4 6©iaK#*m, 5 3 

©#:fa&&t&L£: : fc©T*&S©T\ #H860J©J:-MC& 
$(©$*«# 5 4, 5 5,5 6 S:-b~fe^* 5 3©Mfc©,& 

tc«?»j#w, #^©,^,©?a^5:^m-rsz:i:i:S«4 6 

©ffifl^#8:IBI^K:#»* ^5«*f5 
4, 5 5, 5 6©f^WCJ:fB^Mi^ffi3S G&Kft) 

1"S©T'J:'J5ffS©^«^IBT*fe€)*\ Z©*§ 
itr, MSC©3t^SB&S:SfEW4 2fC#A-rs^*^ 
»A iS«©^*^KfcSfcfc3gffittTHifc^. Ufc 

tfo-c, 3©njfeM-e«, 3teawa»5o, ^^s^ffi^ 
5 1 i ©>g^m 5 8^ii (Dwmmm^m 
zmmu mwtt54* 55, 5 6 / at>*^2©^^iss 

[0082] 5>^t-^-4 7 > 4 8, 4 9©ttJ* 
oT, ^n-?4l©t-^-1l®6 2, 6 3, 6 4&ffif0 

®bf54, 5 5, 5 6©ffi^^L<^SJ:e)lC, #^ 

© t - # -©ai^j>a.t>*m*© >x*wass *is «fc e> 

1 £^«*f 5 4, 5 5, 5 6^e>©?RI^MS.t>*#^©t 
-*-4 7, 4 8, 4 9 0iUM^ilU — MLTH2 
©3©Rgfi 6 1 {Ca^-T S Z.£1$X'%& 0 

[0 0 8 3] fifSff 4 2KHdJBt»35f^«fl35f^S:*A 
-TS^-h6 5, 6 6, Gltf^^xn*), T&f&t&m 
miX-3b2>m&Zmizm2>£. WF6, H2, Ar4^ 
Zli^^#A$tiS 0 *fe5tfX©S»AfiS:1WWf*fc«> 
(C, #^^tA7K-h6 5, 6 6, 6 7{CttV^70- 
3>hO-768 < 6 9, 7 0^$fttl^„ 

[0084] *nfig0!i©*v*T'C v DiwmmLt-m&i 

)itevxcvDmmm*:Lfcmm4 Qowm-imzik 
mm 1 £ mmz w©^^ (D-zmxoim 

SrtTofc. ^#©^T'(i, S«4 6©SS^-t»-fe^^ 
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5 3 tc i -Dtdttm vttvfcmm}<z>m±>£~mu 

t», mimvimbtz.m\ l m®mi& y arm 
[0085] *mmm?i*. mtmmms i ka&«*r 

5 4, 5 5, 5 6©ffi^T'SLK£iH!lj£Ufc#, ^(Dflfi 

w, ias?ai^®fej;t>\ tmmmitwu-C'&ti 

[0 0 8 6] cvDnm^tt, «*.W3S«©iIfla:: 
iotiS*^g<^l.A l fflxy^y # y >«riijgfc 20 

[0 0 8 7] <£||6W3> i£T?Uu Bltc^LfcritR 

[0 0 8 8] SI 1 (C3©i/X-rACD^tlifSll|S:^f= 3 

7 1 i:fi*^fA7 2£UT^Ufe„ itl&CDflMB 
liH86MlT*SE{c^fc%;©i:|Bi«T**>S„ i/x^-Ali 

tc^^T<z)T : -^A^$tisiams7 4i;, wmm 

g7 3j^e>(0«1^^&SWxy^>y«!fl!S:i|i!lW-rfi 
X7f>^>hD-5 7 5L X«y^>*1£g7 6£ 

[0 0 8 9] IIU 2{CZL©^X^£ffl^£*C^tf)-7D 

fT-5KS:«II«Sai7iK:T««L Uf«y^S2i) , 
J&$ffi$:^=.#S/;*.-rA7 2T'ftffi-tS Ur-y7"S2 40 

2) „ ffimmzfi?^ ^tbWiS.miz^xi3^m 
Tfcv^faiiise7 4 (c-r h LTfe^fcx>v^> 

^ffi*>, x-v+yVUxmi. #xS£3^tf>x>y^>^ 
;* - # t x >y > yiiScDfflS3$:#^^> Z.£iz£ 

MaMPHSrlttrr* UT-y^S2 3) . zafrnma 
JCBW S^mSSti, %tc§ElS§£g 7 4 (c 

flBBSfl*. 50 
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[0 0 9 0] J$g£*!jtfc»E7 7 bttU5?*h 

^fr. ^^"fcX^5:MTx^^>yX^Ciie*l-5o 

[0091] w>£M*:^vi-y>fymwm.i 6ka4x& 

RglC li, 5: x >y y 4T9m&m 7 5 (C a*-t 

£o I0ii»^S7 3 {Ci£«b*U !3ii3Se7 4 (C 

?Si!?=g§g 7 3 tc«*fc* ®K#x >y > ^«jflHf 

3#B»&3*i£ Uf'y^S2 4) . 3(b{c, ±gB2fS5£ 

=S£g7 3 <fc »J, X-y^>^ihff t^X-yf>irn> h 
D-^7 5{C^e>4X (X^y^S 2 5, S26), X>y 
^>^*0«#lt£*Vg> (Xf>V^S2 7) „ 
[0 0 9 2] ^SfiWeti, WOOCVD^^D-feXT? 

©^^x^cDM^&M^Tx^^^^^aa^ra©^ 

i, s i N^^abti-^^-acvD^nizx^A 
1, S/U n>^©x/^y#:/niz;M§;T*&MffiT*£ 

[0 09 3] <^ife^J 4 > #HSg09T' ±SE«ffil 3 

1MB t ^TS^S tifcHx ^y ^ > y«a«rRHc||*«» 
-5^*, i©M^5:x«y^>y/^•5>l-^^c7-^- hvt 

^y^^-&S*?£$:, W©SF6tC«fcSxy^>^n3g-e 
[0094] ®1 StCZlCOi/^ArogEBS^^IlI?:^: 
iSS8 1 t^x^>>x-r^8 2£LT^L£o zm^>© 

-r&WM$m& 3 w®&i ! irt:=zv?y<mm<DmM 

^CO^,^T©7 : -^7!)^$tlT^^-g.|H1^§«8 4 Hk 

aiJi^8 3*»e)G>iw^*&swxy^>y«Hi 

Sr«9W-tSXy^>yi»WBai8 7 x>y^>m* 

^m#«8 8 3L??-yymmm8 9 nfrbm&zs 

[0 0 9 5] Ell 4(iZl(Z)2/X-T-A{CfeW^^fia#Il!B$: 
1 SfC^bfefe^&ffl^yco ®K9 0a(CX<y^- 

7"S31) . figlgii^^EX^^x^AS 2T'ttffi^S 
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m<btu ^sbm^x&^xmwmwis 4 tc-f y?v h l 

3) o z<mmm\zm?%^m&m,z. mm^£& 
izizmm.8 4 tcia-R^-So 

[0 0 9 6] ^|g$:^fe»K9 0 b«l/i>^ h 

mi (^f>y^S3 4) , Ur-y^S3 5) 

£mTx.v?y*fj:mzm? 3 tiz> 0 io 

[0 0 9 7] ^*K£x<y^>y#EII|£g8 9fCAtl3 

•So 3<z>'hPgliM3§!£«8 3(ciie>tu fB'H^S8 4{C 
IB-Ii^ *IT v ^^#-^6D£«CDx >y ^ > ^MB^tf 
^^a«8 3{C^ii*^ 0 S«#x>y^>***tyi« 

rttc-fe y h $ tu s F6nzm&m ftv>m®mjm%.v> 

tf*y?y7®mgm8 nzm^n. ^vi-y>fwmtf 
mteznz u^>y^s3 6) „ x7f>m*taM 

^E8 8tCTX^^>^«lS(Di!i|,^^ffi$nSi: Uf 20 
-y^S 3 7, S38) , X>y^>*-fft|f|lg£g8 7lCX>y 

tu m^y^y^mmmmm^ti^ Uf77"s3 
9) o 3G)ftii-hiai^P^e J ^*fex>y^>^^ia^ra 

Zffimima 3KTt\Mls (Xf77"S4 0) , 3COM 

«wfje®ffl«fc y < ibkshe 8 4 icia 

■it lt & v ^x * ^ y yn=7 * - zmmwt % £ tc, 

■ecDSStc JS x *, * y fm±, x <y ^ > fij'7.Bii^ 
WmtZ> (Xf^S4 1, S42)„ Sfc, MATO 

b < «»fg^« 8 5 icffi^ iamgffi 8 4 {cga#-r s. 

[0 0 9 8] l9IB®|&W»fS®ffl<D«B8rttCJR* 
S4 3) . 

[0 0 9 9] *HS6W7fli. X<y^>?V^*-#{C*f 

■mm* z&m mzmtj-tz zttvmx&zm&tt; 
& &mmim£i><&^t.mm2ftzm&izit, x 40 
v?yy^zwm-f&z.£&<. mmw8 6tzm 
^ t» l < itmmm 8 5 jcm^j, mmm 8 4 icibus 

[0 10 0] x>y^>^Vn-feX(DMS5rJ: l J^ 

<^-t-g>f-»tc ; smmw8 3izT^v?-y7mtf 
te£r>Tfr<b<z>B$r$z^zj]yyhu ztizmmo 
*-*u&fr^W2nz*v*y?mmffl£bmz 

(DmgJm&Ztite^Wr&lzi^ &®mz3Lyl-y>f®] 

w$m8Tizfmm7*:m*). issues 5 t^cm^rf 50 
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[0101] ^.mmmx'it. x>y^>^MSco^tco 
mffi&£isX-Mizm^*>nxi>^2>ftftx'<9 

;^*-*miEZfioZ£ : bx&2>. zoym^iz^ rf 
(DMizm ff&jjte £<D^ * - # <Z>^Jg# 

x>y^>^«ia*(ciia^«rtit^*j. jcum^©^^ 
sat *wmv<Djm Wsozt tfxz 5o 
[0102] ttz, xmmmzmm-tzztiz&y, m 
^mm^-^hLKit. x>y^>m*^x^v%-rti 
irtwm* &z «fc o ra»««flis: ffi^-r s «t e> o 

&(dx\ ^-t&myvmD^xvt&mmzfttzt 

[0 10 3] 

mwowm zn*x<D®mxwibfr&£o\z. *m 

WtCfctlli. LS iSStX^COCVDyp-feXCD^S: 

{g^-r -s < , x v ^ y tfrmz a<m>-zm -t x 

/SfS«^©)Rf&^8^i©*fl«g&*ns z. £ & -zmizte 
»^coipj±{c^i-5 0 ^-Z(D&Mikiim%t£Z£. 

mti&&mm$At*whz>zt.\z&*}. mAmzm- 

$--?Z>Z£.tfX%2>. ZCDZUfcLS I<DfflB& 

[0104] s&tc^fWStct*, Mf&ff^e»Pffi$*vs 
CVDiEiS®^^«SS«ffi-rs4»f^Sii, zay 

ftm^mz&^xttmisntz.mmxx&m'r- z *.wk 

K5:^ih$-B:5fii^f?ih»¥©i: *ffix.t=M>m 1 IB 

f£WT'tt7fc < , x >y ^ > t'faco-^a iz X (CfeCj- 
<f®i«iS:tf-5*>f5>yS:«Ba»Cil!aiT?*S. 
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[0105] iRjSflb^e>spma*iscvDS/£®4i«55f 

T\ LSISBtnSgCCVD^n-fe^ffl^SriBjSfS 
fc'ttt'fc < , x >y ^ > yxS* £ffi©:/a -fe * (CfettS 

[0106] ^©as&as^^-sfeftcDira^niigTRB 

If** 3 IB«c©|g0^lC =fc*U£ ff*« 1 * fctt 2 f B«<7> 20 

[0107] &R*imt zm&tom^mt. md&& 
msBHjs&stfr (DUttantfHzfo cxmm^-m^m 

[oios] s««&it:^ais-r^#^!i!6^:©^i(Z) 30 

»tf 3 (^&*fCjD^TSfl£±©iaS^ai £ $ 6 tCiff flf «fc 
S„ 40 

[0 10 9] S«t&*n^-rs^(**P^ai:, KHBWi 

[oho] mmm&mvmztifcimmttiic.mm. 50 
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S$:^I-r53 , 6^n^-7-A^^n-€ J ti^y, UfflB5>:7 

[0111] »«aifia!te#^e>ffi*sns3S(*aK 
i:a»±©m^©^«iKB»«fcy, stoiwissy 

z>a>x\ ls issgxswcvD^n-feT.tcfet-ts^ 

tt7.\Z&Vtt&.0m£*^-*Z>Z.h1$X£Z><, * 

%xz&hh^\zmwMmm<7>fa±.\z.m^ 

[0 112] vI»#IS{Cj:oT*i?)«btlfcS»±T'<D^ 

na. m^m.stm.ommom^z.m^.x, 

* -i K > y SrWS»cfl5liTf * S £ fctc, E&smtimz. 

[0113] 3Sfl^*SBawHj^sic«i:oT*manfe 

«fi^«^U SCT«fci|HlbfcSfS^»ft®i|»a 

&^t-r s^«iit^m5: a 6 \zmxt=m#m. 1 0 ib 

So 

[0 114] &e>*^l5«)i6»JC*fLT*aRS4xSl«Bia 

ic xtummi 1 iB®(z>^o)^stc^T, y © 

[0 115] ^«i:Mf£Wt5:«U ^SWAKiJRIA 

* zimLxmmmizmmzBf&i-z^msmm 
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±&0.s>z:£#t*#.s>. 
[0116] m*3Na&*a*#i& mm 

T*£So 

[0 117] #ffi3^S»#ffift;^fc£f»3Jfc«l 4 

ia«gcDig^{c j:*u& sit si < jsxmcoftift*ft5 z 
ttfxzz. 

[one] 6u&mHfrbRa&m*T?*xzvy-7 
$ *>izm mam** ^xmma>&m zn? ztrtx- 

5„ 20 

[0119] «BtDg"e»e>*ifertBaisiitc, ^m© 

r£#T*££o 
[0 12 0] ^BtCg-Cft&tlfciaBaiSr'btlCX^^ 

£&jrC'£.5©T\ Xy^>^g{CfeWS^£l©$&£ 
[0 12 1] »j^ffi«llcj:y«^S*ifc|SBW)3:y 

-< - 1 s^mcmmiz^n 

[0122] »jft(ftas«iBfcj:y«fea*ifci3Ba)xy 
Lfex>v^>y«!«^i:*^<M«eS^ 40 
©IIS&&S3£#T*£S©T% lyfV^UCfeW 

if-^i t^vf-yym&Mtti^-jHDT-* *&\zm. 
mum. *-*<Dimm\pi±iz.&Js--?z>zL£tfT'£ 

So 

[0123] fiHKxsT'f#e>tifefia^a«t»;^mbfcx 
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2 o iB®©^^ j;*u£ x > y ^ y ifmn 

&VZ*8.(Dft&Zm4mzW7LZ>Z£tfX£2>£Pk 
iz. #@U©|SJ±£0S^i:#T*£So £<blc«u jftR 

9 1 x ^ > m&^aj^x # * fester 

So 

[0 12 4] m&m&(D'ptt:<t*j-m<DmftlZ&V2> 

tuzffi<myam. Tkx*^v*y?mgmmm*ffi*. 
fesaB&M^fei v ^yyjMZfez> i mms8gim.iz 

ttS*&<^£&S>JM5GHc8J>ts it^tis tmz. 
#WU©ft±&0S3«h#-e£So <*6fCWu fiSM:^ 
x* £xy^>m&&ffi*x*©^-*&?j£t;:^-£ 
;fc-t»rS3,h{c&S©T\ ^x#^©:ftMi£m#Rrt££ 

[0125] mtmsti&ffi&BL *hb% %.vnm 

mkOyptt < £ *> 1 o ^ <bm& L fctteSOR 2 2 f B*S©?S 

t**s. 

[0®©ffi#&t&0JI] 
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